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A predictive model of health-related quality of life in young adult survivors of childhood cancer
This study aimed to examine factors that affect survivors’ health-related quality of life (HRQoL), using a
theoretical model in which demographic and medical characteristics explain HRQoL mediated by course of
life, coping and social support. In a cross-sectional design, 353 survivors aged 18–30 years completed ques-
tionnaires. Structural equation modelling was performed to investigate the relationships among the variables
in the model and to test whether the model fitted the data. The model fitted the data closely: c2(14) = 21.61,
P = 0.087; root mean square error of approximation = 0.039, 90% confidence interval [0.00; 0.070]. The effect
of medical and demographic characteristics on HRQoL was mediated by coping. Survivors having been treated
with both chemotherapy and radiotherapy were most at risk for worse HRQoL because they suffer more from
current health complaints and were less inclined to predictive and active coping. Screening survivors medically
as well as psychosocially could help to identify patients with the greatest needs and direct interventions by
which the follow-up care could be improved.
Keywords: neoplasm in childhood, long-term survivors, quality of life, psychological adaptation.
INTRODUCTION
The introduction of the modern therapies has resulted in
an enormous increase of survival in childhood cancer.
Nowadays, overall, the 5-year survival was more than
70% among children diagnosed with cancer in Europe,
compared with 30% in the 1960s (Novakovic 1994; Stiller
& Draper 1998; 2005; Magnani et al. 2006; Sankila et al.
2006). Approximately two young adults from every 1000
ever suffered from childhood cancer in the Netherlands
(Paulides et al. 2000). The enormous increase in the
number of survivors of childhood cancer reaching adult-
hood over the last decades has heightened the need to
investigate the consequences of both the disease and
its treatment. An increasing number of studies has
been directed at assessing health-related quality of life
(HRQOL), as an indicator of adjustment to the conse-
quences of childhood cancer. Many survivors appeared to
experience good HRQoL, but some were more vulnerable
to maladjustment than others (Stam et al. 2001; Langeveld
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et al. 2002; Eiser 2004). It is therefore important to draw
insight into the process of adjustment and to identify
factors that predict better or worse HRQoL.
The impact of demographic and medical variables on
survivors’ HRQoL has been discussed to some extent in
many studies of HRQoL (see review of Langeveld et al.
2002). An increased risk of worse HRQoL was found to be
associated with female gender, older age at follow-up, a
greater number of relapses, the presence of severe func-
tional impairment and cranial irradiation. In addition, sur-
vivors of central nervous system tumours and subsets of
survivors of acute lymphatic leukaemia seemed to be at
risk for educational deficits; the same is true for cranial
irradiation and early age at diagnosis. However, the demo-
graphic and medical variables only explain variations in
HRQoL to a limited extent (Langeveld et al. 2002; Zebrack
& Chesler 2002; Zebrack et al. 2002, 2004, 2004b; Stam
et al. 2006). Insight into the psychosocial variables that
predict HRQoL is important, as this could be helpful in
directing interventions for survivors of childhood cancer.
Previous studies indicated that, among others, coping
(Phipps & Srivastava 1997; Phipps et al. 2006; Stam et al.
2006), social support (Fritz et al. 1988; Sloper et al. 1994;
Kazak et al. 1997; Kazak 1998) and the achievement of
developmental milestones while growing up with a history
of cancer (Stam et al. 2005; Schwartz & Drotar 2006;
Maurice-Stam et al. 2007) are related to survivors’ HRQoL.
Equivalent to other conceptual frameworks used to
explain adjustment in paediatric patients (Wallander &
Varni 1998) and adult patients (Wilson & Cleary 1995),
adjustment in survivors of childhood cancer (operational-
ized as HRQoL) is presumed to be an outcome of a process
over time that is influenced by demographic and medical
variables mediated by psychosocial variables. In other
words, demographic and medical variables affect HRQoL
directly as well as indirectly through psychosocial vari-
ables, such as course of life, coping and social support. The
present study is especially directed at the psychosocial
factors because these play an important role in (paediatric)
psychology and are assumed to be susceptible to change.
Our assumptions about the process of adjustment to
cancer are reflected in the conceptual model (Fig. 1).
Several parts of the model have been investigated sepa-
rately (Fritz et al. 1988; Sloper et al. 1994; Phipps &
Srivastava 1997; Kazak et al. 1997; Kazak 1998; Langeveld
et al. 2002, 2004b; Stam et al. 2005, 2006; Phipps et al.
2006; Schwartz & Drotar 2006), but to date, the entire
model has not yet been tested. The aim of the present
study was to examine the entire model, including direct
and indirect effects, in order to test whether the theoreti-
cal and conceptual model fitted the process of adjustment
to childhood cancer. Structural equation modelling (SEM)
was used to test the conceptual model because, in contrast
to traditional analytical procedures as linear regression
analysis, SEM makes it possible to distinguish between
direct and indirect effects and provides information on the
degree of fit for the entire model. The extent to which
several demographic and medical variables explained
HRQoL in young adult survivors of childhood cancer
mediated by course of life, coping and social support was
examined. The results could demonstrate the importance
of interpreting HRQoL as outcome based on both medical
and psychosocial factors. Subsequently, this could be
helpful in tracing survivors at risk of worse HRQoL and in
Figure 1. Conceptual model of the pro-
cess of adjustment to childhood cancer:
background characteristics affecting
health-related quality of life via course of
life, coping and social support.
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developing interventions for survivors of childhood
cancer, by which the follow-up care could be improved.
METHODS
Procedure
In 2001 and 2002, survivors of childhood cancer aged
between 18 and 30 years who attended the long-term
follow-up clinic at The Emma Children’s Hospital/
Academic Medical Center in Amsterdam, were invited (in
person by a psychologist) to fill in several questionnaires
anonymously. After completing the questionnaires at
home, they were requested to return them in a stamped
addressed return envelope. A reminder letter was sent
with a copy of the same questionnaires after a month. The
inclusion criteria were (1) age at study 18–30 years; (2) end
of successful treatment at least 5 years before; (3) age at
cancer diagnosis <18 years; and (4) ability to understand
Dutch questionnaires.
A unique patient number made it possible to gather
medical information from the respondents as well as from
the non-respondents. The study protocol was approved by
the Medical Ethics Committee of the Academic Medical
Center, Amsterdam.
Measures
Background characteristics
Medical data concerning diagnosis, treatment and late
effects were obtained from the registry of the long-term
follow-up clinic at The Emma Children’s Hospital/
Academic Medical Center in Amsterdam. The registry is
based on the medical information the oncologist receives
at the annual evaluation; the oncologist also annotated
whether the patient reported psychosocial or cognitive
problems. The late effects were categorized into 10 groups,
based on Stevens et al. (1998), i.e. endocrine, organ toxic-
ity, mobility/orthopaedic, infertility, sensory, cosmetic,
fatigue, subsequent neoplasm, psychosocial/cognitive and
neurological. These health problems are clustered into
two dichotomous variables: ‘physical late effects’ (yes/no)
and ‘psychosocial and/or cognitive and/or neurological
late effects’ (yes/no). Apart from the registration at the
long-term follow-up clinic, all respondents were asked to
fill in whether they had experienced health complaints in
the last 4 weeks (yes/no).
Mediating factors
Course of life, generic coping, disease-related coping and
social support were the mediating factors in the present
study.
Course of life was measured with the ‘course of life’
questionnaire (Grootenhuis et al. 2003; Stam et al. 2005),
which assesses the achievement of developmental mile-
stones. The items concern behaviour characteristic of
certain age stages, developmental tasks and the limita-
tions children might face when they grow up with a
chronic or life-threatening disease. The respondents are
asked retrospectively whether they have achieved certain
milestones or at what age they achieved the milestones.
The answers are dichotomized, if necessary, before being
added up to the scale score. The items are divided into five
scales: autonomy development (six items, autonomy at
home and outside the home); psychosexual development
(four items, love and sexual relations); social development
(12 items, contacts with peers); antisocial behaviour (four
items, misbehaviour at school and outside school);and
substance use and gambling (12 items). A higher score on
the scales indicates the accomplishment of more develop-
mental milestones or the displaying of more antisocial
behaviour and more substance use and gambling. For the
complete description of the scale-items please refer to
Stam et al. (2005). The validity of the course-of-life scales
is satisfactory (Grootenhuis et al. 2003; Stam et al. 2005).
The test–retest reliability is good (Last et al. 2000) and the
internal consistency is moderate to good (Grootenhuis
et al. 2003).
For reasons of parsimony, the five scales were aggregated
into two summary scales: developmental milestones and
risk behaviour. The relative contribution of each scale to
the summary scales was derived from principal compo-
nents analysis (PCA), oblique rotation (Oblimin).
Generic coping was measured with the Utrecht Coping
List (UCL), a questionnaire about coping with stressful or
problematic situations (Schreurs et al. 1993). It consists of
47 questions with answers on a Likert scale. The UCL
covers seven coping styles: active problem-focusing,
palliative reaction pattern, avoidance behaviour, seeking
social support, passive reaction pattern, expression of
emotions and comforting emotions. A higher scale score
means more use of the coping style. The internal consis-
tency and validity is satisfactory (Oldehinkel et al. 1992;
Schreurs et al. 1993).
For reasons of parsimony, the seven scales were aggre-
gated into three summary scales: passive coping, active
coping and sharing emotions. The relative contribution of
each scale to the summary scales was derived from PCA,
Oblimin.
Disease-related cognitive coping was assessed using the
cognitive control strategies scale (CCSS). The instrument,
based on the model of Rothbaum et al. (1982), assesses on
a Likert scale to what extent respondents try to gain sense
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of control over the illness by using cognitive coping strat-
egies. The items of the CCSS were grouped into three
scales: predictive control (being optimistic about the
course of the disease); vicarious control (attributing power
to medical caregivers and treatment); and interpretative
control (searching for information in order to better under-
stand emotional reactions and to gain insight into the
situation). Higher scores represent a stronger reliance
upon the control strategy. The internal consistency is
satisfactory and the questionnaire proved to be useful in
earlier studies (Grootenhuis et al. 1996; Grootenhuis &
Last 2001; Loonen et al. 2002; Houtzager et al. 2004).
The amount of social support the respondents indicate
that they received from their social networks was assessed
with the Social Support Questionnaire for Transactions
(SSQT) developed by Suurmeijer et al. (1995), Doeglas
et al. (1996) and van Sonderen (2004). This questionnaire
measures the frequency of 41 actual supportive transac-
tions on a Likert scale. The supportive transactions are
categorized into seven subscales, and a total score is cal-
culated by adding up the item scores: the more supportive
transactions, the higher the scores. The psychometric
properties of the SSQT have proved to be good (Doeglas
et al. 1996; van Sonderen 2004). The SSQT total score was
used in the present study.
Outcome
Health-related quality of life was assessed with the
RAND-36, the Dutch version of the Medical Outcomes
Study Short-Form General Health Survey (MOS-SF-36)
and almost identical to the Dutch SF-36 (Aaronson et al.
1998). The RAND-36 is composed of 36 items with stan-
dardized response choices, clustered into eight multi-item
scales: physical functioning; social functioning; role limi-
tations due to physical health problems; role limitations
due to emotional problems; general mental health; vital-
ity; bodily pain; and general health perceptions. All raw
scale scores are converted to a 0–100 scale, with higher
scores indicating higher levels of functioning or well-
being. The validity and reliability of the RAND scales are
satisfactory (van der Zee & Sanderman 2003). Following
the method of Ware & Kosinski (2001), we used PCA to
aggregate the scale scores into two summary scales:
mental component scale (MCS) and physical component
scale (PCS). The relative contribution of each scale to
MCS and PCS was derived from PCA, Oblimin.
Statistical analyses
Missing values were handled according to the guidelines
given in the manuals of the relevant questionnaires and,
after that, through the expectation-maximization estima-
tion method (SPSS 2002). A sample size of 353 remained
available for analysis.
Structural equation modelling using LISREL 8.30
(Jöreskog & Sörbom 1996) was performed to investigate
the relationships among the variables in the conceptual
model and to test whether the conceptual model fitted the
data. In SEM, the covariance structure that follows from
the proposed model is fitted to the observed covariances
(Jöreskog & Sörbom 1996). The maximum likelihood esti-
mate method yields estimates of the regression coeffi-
cients in the model, standard errors and a c2-test of overall
goodness-of-fit (Bollen 1989). An alternative fit measure is
the root mean square error of approximation (RMSEA).
According to a generally accepted rule of thumb (Browne
& Cudeck 1992), RMSEA values lower than 0.08 indicate
satisfactory fit, and values lower than 0.05 indicate close
fit. In addition to overall goodness-of-fit, component fit
was evaluated by inspecting standardized discrepancies
between observed and expected correlations, and LISREL’s
modification indices (Bollen 1989).
We used a significance level of P < 0.05 for the regres-
sion coefficients. Standardized regression coefficients of
0.1 were considered small, 0.3 medium and 0.5 large
(Cohen 1988).
RESULTS
Survivors
A total of 499 young adult survivors (262 men and 237
women) were asked to take part in the Vragenlijsten
kinder Oncologie Latere Gevolgen (VOLG) study. A total
of 355 questionnaires were returned (response 71.0%),
including two questionnaires that could not be used for
analysis. Of the 144 survivors who did not complete the
questionnaires 18 returned the non-response form. Most
of these non-respondents reported that they did not have
enough time or did not feel like taking part in the study
(n = 10). Two survivors refused because they did not want
to be confronted with cancer again. The remaining six did
not complete the questionnaires for other reasons.
The data of 353 survivors could be used for analysis.
Respondents were older than non-respondents at time of
study and diagnosis, and there were a higher percentage of
women among the participants than among the non-
participants. No significant differences were found with
regard to diagnosis and treatment, time since first diagno-
sis, time since end of last treatment, duration of treat-
ment, relapse or second malignancy, and late effects as
registered at the long-term follow-up clinic (Table 1).
MAURICE-STAM et al.
© 2009 The Authors
Journal compilation © 2009 Blackwell Publishing Ltd
342
The study sample appeared to be representative of all 18
to 30-year-old survivors who attended the long-term
follow-up clinic of the Academic Medical Centre in
Amsterdam in 2001 and 2002, with the exception of the
survivors suffering from serious cognitive sequelae of
disease and treatment. These survivors were not
represented because they were not able to fill in the ques-
tionnaires.
Adjustment to childhood cancer
Model fit
The conceptual model (Fig. 1) was fitted to the correlation
matrix. The chi-square (CHISQ) measure of overall
goodness-of-fit was 77.55 (CHISQ22, P = 0.00) and the
hypotheses of exact fit was rejected. The RMSEA was
0.085 and the 90% confidence interval (CI) ranged from
0.065 to 0.11, which indicated that the fit was not quite
satisfactory. Inspection of component fit indices indicated
several possible modifications. First, the modification
indices suggested direct effects of ‘current health
complaints’, ‘physical late effects’ and ‘psychosocial/
cognitive/neurological late effects’ on HRQoL, which sug-
gested to consider these factors as ‘mediating factors’
instead of ‘background characteristics’. Second, the modi-
fication indices suggested an additional direct effect of
‘relapse/second tumour’ on HRQoL. These modifica-
tions were added stepwise to the model, resulting in a
modified model with close fit: CHISQ(14) = 21.61,
P = 0.087; RMSEA = 0.039, 90% CI [0.00; 0.070]. The
modified model explained 46% of the variance in MCS
and 40% of the variance in PCS. Figure 2 gives a graphical
Table 1. Characteristics of the survivors
Respondents (n = 353) Non-respondents (n = 146)
M SD Range M SD Range
Age at study (years) 24.3† 4.0 17.7–31.1 23.2 3.9 18.0–30.8
Age at first diagnosis (years) 7.3* 4.7 0.0–17.0 6.3 4.7 0.0–17.0
Time since first diagnosis (years) 17.0 6.0 6.2–30.7 16.8 5.5 5.4–28.4
Time since end of last treatment (years) 15.5 5.5 4.9–30.3 15.6 5.4 4.8–28.2
Duration of treatment (months) 12.5 10.5 0.0–72.5 10.8 11.5 0.0–71.0
n % n %
Gender
Female 178 50.4* 59 40.4
Male 175 49.6 87 59.6
Diagnosis
Leukaemia/lymphoma 176 49.9 64 43.8
Solid tumour 152 43.1 77 52.7
Brain tumour 25 7.1 5 3.4
Treatment
Chemotherapy (with/without surgery) 199 56.4 79 54.5
Radiotherapy (with/without surgery) 14 4.0 8 5.5
Surgery alone 26 7.4 16 11.0
Combination therapy (chemotherapy + radiotherapy, with/without surgery) 114 32.3 42 29.0
Late effects
No problems 45 12.7 54 9.6
Physical 299 84.7 122 83.6
Psychosocial/cognitive/neurological 114 32.3 54 37.0
Relapse or second malignancy
Yes 43 12.2 18 12.3
No 310 87.8 128 87.7
Parents’ educational level‡
Low 137 41.1
Middle 98 29.4
High 98 29.4
Native country
The Netherlands 338 96.6
Other 12 3.4
*P < 0.05.
†P < 0.01.
‡Highest level of education completed: Low = primary education, technical and vocational training, lower and middle general
secondary education; Middle = middle vocational education, higher general secondary education, pre-university education;
High = higher vocational education, university.
M, mean; SD, standard deviation.
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display of the modified model, and Table 2 gives the
parameter estimates.
The first part of Table 2 presents the effects of demo-
graphic and medical variables (background characteristics)
on the mediating factors; the second part contains the
direct effects of the background characteristics on HRQoL;
and the third part contains the effects of the mediating
factors on HRQoL. The total effect of a variable on HRQoL
can be calculated using the direct and indirect pathways in
the modified model, as the following example illustrates.
Table 2 shows that ‘brain tumour’ has only indirect effects
on HRQoL. First, the diagnosis ‘brain tumour’ compared
with ‘leukaemia/lymphoma’ was associated with an
increase of 0.17 standard deviation (SD) in ‘psychosocial/
cognitive/neurological late effects’, and with a decrease of
0.13 SD in ‘developmental milestones’ and ‘risk behav-
iour’. Second, it is shown that the effect of ‘psychosocial/
cognitive/neurological late effects’ on HRQoL was -0.11
and -0.15 for MCS and PCS respectively. The significant
(indirect) effects of ‘brain tumour’ on MCS and PCS
can be calculated as follows: 0.17 ¥ -0.11 = -0.019 and
0.17 ¥ -0.15 = -0.026 respectively. Apart from that, the
other indirect effects of ‘brain tumour’ on MCS and PCS
were small and non-significant, so that the total effect
remains small, -0.05 and -0.06 respectively.
Effects of the background characteristics
All significant regression coefficients of the demographic
and medical variables were small to medium (Cohen
1988), ranging from b = -0.13 (brain tumour) to b = -0.34
(radiotherapy and chemotherapy). Treatment variables
appeared to affect the mediating factors most strongly.
Direct as well as indirect effects of gender on HRQoL
were found. Being female had a negative impact on
HRQoL, directly as well as indirectly via ‘current health
complaints’, ‘interpretative control’, ‘predictive control’,
‘passive coping’ and ‘sharing emotions’.
Survivors of brain tumours had worse HRQoL than
survivors of leukaemia/lymphoma, via ‘psychosocial/
cognitive/neurological late effects’. On the contrary, sur-
vivors of solid tumours reported better HRQoL via these
late effects, but their HRQoL became worse via ‘passive
coping’. Survivors having been treated with chemotherapy
with or without radiotherapy reported worse HRQoL than
those treated with surgery only, mediated by ‘current
health complaints’. The negative effect of ‘radiotherapy
and chemotherapy’ on HRQoL was also mediated by ‘pre-
dictive control’ and ‘active coping’.
It is interesting that ‘brain tumour’, ‘radiotherapy and
chemotherapy’ and ‘radiotherapy’ were associated with
the achievement of fewer developmental milestones.
Furthermore, ‘female gender’ and ‘brain tumour’ were
associated with less risk behaviour. However, these
mediating factors appeared not to affect HRQoL
significantly.
Furthermore, ‘age at first diagnosis’ and ‘duration of
treatment’ had a negative impact on HRQoL, mediated by
‘passive coping’. Finally, a small direct negative effect of
‘relapse/second tumour’ on PCS was found.
Figure 2. Modified final model of the
process of adjustment to childhood
cancer: background characteristics affect-
ing health-related quality of life via
medical variables, course of life, coping
and social support. Non-significant paths
(at 0.05) are marked with an interrupted
arrow (– – –).
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Effects of the mediating factors
The significant effects of the mediating factors on
HRQoL were small to medium, ranging from b = -0.11
(psychosocial/cognitive/neurological late effects) to b =
-0.29 (passive coping).
Survivors with current health complaints or
psychosocial/cognitive/neurological late effects reported
worse HRQoL, mentally but especially physically. Both
disease-related and generic coping affected HRQoL. The
disease-related coping strategies ‘interpretative control’
affected PCS negatively, while the effect of ‘predictive
control’ on MCS and PCS was positive. The generic coping
style ‘passive coping’ was associated negatively with MCS
and PCS, as ‘sharing emotions’ was with MCS. On the
contrary, ‘active coping’ had a positive effect on MCS. No
effects were found of the mediating factors ‘physical late
effects’, ‘developmental milestones’, ‘risk behaviour’,
‘vicarious control’ and ‘social support’.
DISCUSSION
The final and modified model of adjustment to childhood
cancer fitted the data closely and explained a substantial
part of the variance of HRQoL of the survivors of child-
hood cancer (Fig. 2, Table 2). The final model was some-
what different from our conceptual model (Fig. 1). It
seemed reasonable – data-driven as well as theoretically –
to differentiate between characteristics of disease and
treatment, and the late medical consequences. Diagnosis
and treatment appeared to affect HRQoL via ‘current
health complaints’ and ‘psychosocial/cognitive/neurologi-
cal late effects’, so that these variables were considered
mediating factors instead of background characteristics.
The paths in the model (Table 2) also showed that the
medical and demographic characteristics were mediated
by generic and disease-related coping. Course of life and
social support had no significant (mediating) effects on
HRQoL.
Gender is the factor that most frequently affected the
mediating factors. In addition, a direct effect of gender on
physical HRQoL was found. Female survivors reported
more health complaints and worse HRQoL than male
survivors, which finding has been reported frequently in
previous research (Aaronson et al. 1998). Furthermore,
female survivors reported less risk behaviour, which
means that substance use and antisocial behaviour was
more prevalent among male survivors. This gender effect
is also known among the general population (Stam et al.
2005). Apart from that, it is known that male as well as
female survivors reported less risk behaviour than their
peers from the general Dutch population (Stam et al.
2005). The relation we found between gender and generic
coping indicates that men and women have different
styles of coping with general life stressors. Female survi-
vors reported more passive coping, were more inclined to
share emotions with others and reported more social
support than male survivors. These gender differences are
in accordance with the results of several studies on
generic coping in the general Dutch population (Schreurs
et al. 1993). Gender effects were also found with respect to
disease-related coping. Female survivors searched more
for information about their disease (interpretative
control), while men were more optimistic about the
further course of their disease (predictive control).
Diagnosis and treatment were the medical characteris-
tics that affected the mediating factors most strongly.
Survivors having been treated with chemotherapy (with or
without radiotherapy) were most at risk of health com-
plaints, while survivors of a brain tumour were most at
risk of psychosocial, cognitive or neurological late effects.
In turn, these consequences of childhood cancer had a
negative impact on both mental and physical functioning
in young adulthood.
Survivors of a brain tumour and/or having been treated
with radiotherapy had achieved fewer developmental
milestones, and the survivors of a brain tumour reported
also less risk behaviour. Remarkably, these course-of-life
factors exerted no influence on survivors’ HRQoL in con-
trast with previous results (Grootenhuis et al. 2006;
Maurice-Stam et al. 2007). Several explanations could be
given. First, coping was not included as predictor of HRQoL
in the previous studies. In the present study, coping strat-
egies were revealed to be stronger predictors of HRQoL
than the course of life, and coping and course of life
were interrelated. Furthermore, we should realize that the
instrument used, the RAND-36, measures generic HRQoL
generally. Specific questionnaires are needed to measure
HRQoL of survivors more thoroughly. In addition, there are
other important aspects of the well-being and functioning
of survivors, such as educational achievement and marital
status, which could be affected by the course of life.
Although the mediating effect of the course of life on
HRQoL was not been confirmed by our data, the achieve-
ment of developmental milestones while growing up is of
great importance to adjustment in adult life (Garber 1984;
Lewis & Miller 1990; Grootenhuis et al. 2006).
Several medical variables affect coping. The results
suggest that if the cancer was intrusive – indicated by
‘older age at diagnosis’, ‘longer duration of treatment’,
‘radiotherapy and chemotherapy’ and ‘solid tumour’ –
patients were more inclined to a passive, avoidant coping
style, and to less active and predictive strategies.
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However, we did not measure coping during treatment so
we do not know whether the coping strategies during
treatment were the same as found in the present study.
Coping mediated the effects of the background charac-
teristics on HRQoL. Survivors who searched more for
information about their disease (interpretative control)
reported worse HRQoL as did the survivors who had a
passive reaction pattern and shared their emotions with
others. On the contrary, an active, problem-focused
coping style had a positive impact on HRQoL, which was
also true for being optimistic about the further course of
the disease (predictive control). In other words, goal-
orientated survivors who faced the situation calmly
(active problem-focusing) reported better emotional func-
tioning than survivors who coped with stress by taking a
passive standpoint and allowing themselves to be totally
immersed in the problem (passive reaction pattern). These
correlates are not surprising, since passive coping is
related to the concept of ‘learned helplessness’ and active
coping to feelings of control over events (Lindahl Norberg
et al. 2005). The results in the present study were in line
with results in other studies about coping with general life
stressors and about coping in disease-related situations
(Grootenhuis et al. 1996; van der Zaag-Loonen et al.
2003).
In summary, we conclude that our model explained the
process of adjustment to childhood cancer reasonably
well, as well as HRQoL as final outcome. Nevertheless,
the explained variances in the model can probably be
increased by adding factors and outcomes that are found to
be relevant in studies on adjustment to paediatric chronic
physical disorders (Wallander & Varni 1998; Hartman
et al. 2004; Raina et al. 2004; Raina et al. 2005). First,
intrapersonal factors such as personality and tempera-
ment may affect adjustment (Wallander & Varni 1998).
However, personality and temperament characteristics
were expressed partly in the personal coping styles mea-
sured in our study. Second, social–ecological factors were
not included in our model, such as family functioning and
socio-economic factors. Third, the concepts ‘self-esteem’
and ‘mastery’ could be predictive of adjustment (Hartman
et al. 2004; Raina et al. 2005). Finally, the present study
focused on HRQoL outcomes; however, there are of
course other interesting aspects indicative of patients’
(mal)adjustment, e.g. post-traumatic stress symptoms
(Kazak 1998; Hobbie et al. 2000; Meeske et al. 2001;
Langeveld et al. 2004a; Schwartz & Drotar 2006) and
socio-economic outcomes (Langeveld et al. 2003; Nagara-
jan et al. 2003; Pui et al. 2003).
After all, one should realize that, overall, most survivors
appear to cope well with the cancer experience and the
late consequences of the disease and its treatment. Insight
into the factors that affect HRQoL may alert clinicians to
patients vulnerable to psychosocial problems. The model
shows us that survivors having been treated with chemo-
therapy and radiotherapy are most at risk for worse
HRQoL, because they suffer more from current health
complaints and were less inclined to predictive and active
coping. The model shows that it could be useful to give
attention to survivors’ way of coping with their disease
and with general life stressors, because some coping strat-
egies appeared to be more helpful than others.
By examining the entire model, the importance of moni-
toring survivors medically as well as psychosocially was
stressed. In some hospitals, survivors are screened psycho-
socially by a psychologist during the annual evaluation at
the long-term follow-up clinic. It would be useful to
discuss coping strategies, especially if problems were
reported. Giving attention to the achievement of develop-
mental milestones is also recommended because several
medical variables appeared to influence the achievement
of the milestones unfavourably. Increasingly, computer-
scored individual measurement of HRQoL is used in clini-
cal practice, in order to inform the physician about the
patient’s HRQoL (Detmar & Aaronson 1998; Detmar et al.
2002; Nagarajan et al. 2003; Velikova et al. 2004; Varni
et al. 2005). The computer output – usually a graphical
summary of HRQoL outcomes – assists the physician to
focus at the HRQoL domains that correspond with
patients needs. Utilizing HRQoL measurement can facili-
tate patient–physician communication and identification
of patients with the greatest needs (Detmar & Aaronson
1998; Varni et al. 2005), so that referring to other health
care providers is possible.
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